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PURPOSE: To reduce a residual hydroxyl group and 
organic matter in a film by keeping plasma density 
within a specified range by using a raw material gas 
mainly comprising an organic silane gas, steam, an 
oxygen-base gas and a fluorine-base gas and forming a 
si!iconK)xide insulating film on a substrate to be treated. 

CONSTITUTION: Both a banner metal layer 21 functioning 
as an adhesive layer in combination and an Al 
metallization layer 22 are formed onto an inter-layer 
insulating film 20 on a semiconductor substrate through 
sputtering, etc. A resist mask is shaped by a chemical 
amplification resist and excimer laser lithography, and 
the Al metallization layer 22 and the barrier metal 
layer 21 functioning as the adhesive layer in 
combination are patterned. An SiOF inter-layer 
insulating film 23 is formed through a plasma CVD 
method using a plasma CVD device with a high-density 
plasma source capable of generating plasma density from 
1x10''Vcm^ to 1x10''^/cm^ by employing a raw material 
gas mainly comprising an organic silane gas such as 
TEOS, steam, an 0 gas and an F gas. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view showing the example of a configuration of the helicon wave plasma-CVD 
equipment which this invention used example 1 . 

[Drawing 2] It is the outline sectional view showing the example of a configuration of the helicon wave plasma / ICP 
hybrid mold plasma-CVD equipment which this invention used example 2. 

[Drawing 3] It is an outline sectional view explaining the process of the example 1 of this invention, and an example 
2, and the condition in which (a) formed aluminum system metal wiring layer on the interlayer insulation film, the 
condition which carried out patterning of the (b) aluminum system metal wiring layer, and (c) are in the condition in 
which the flattening interlayer insulation film which consists of a silicon oxide system insulator layer was formed. 
[Description of Notations] 

1 Processed Substrate 

2 Substrate Stage 

3 Bell Jar 

4 Helicon Wave Antenna 

5 Helicon Wave Plasma Power Source 

6 Matching Network 

7 Solenoid Coil Assembly 

8 Multipole Antenna 

9 1st Gas Shower Ring 

10 2nd Gas Shower Ring 

1 1 Processed Substrate 

12 Cylinder 

13 Multitum Antenna 

14 ICP Power Source 

20 Interlayer Insulation Film 

21 Barrier [ Adhesion Layer-cum-] Metal Layer 

22 Aluminxim System Metal Wiring Layer 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of a semiconductor device including the 
process which forms the silicon oxide system insulator layer of a low dielectric constant excellent in membraneous 
quality while it can be formed on the substrate of having a level difference and a crevice, in more detail about the 
manufacture approach of a semiconductor device and can obtain a flat front face 
[0002] 

[Description of the Prior Art] High integration of semiconductor devices, such as LSI, progresses, it follows on the 
design rule being made detailed to the level of a subhalf micron to a quarter micron, and the pattern width of face of 
internal wiring is also being reduced. In order to maintain wiring resistance at low level on the other hand and to 
prevent delay and the various migration of signal propagation, adoption of wiring materials of low resistance, such as 
Cu, also needs to secure the cross section of wiring with last thing. That is, since the height of wiring is required to 
some extent, the aspect ratio of wiring is in the inclination of an increment. 

[0003] In using this detailed wiring as a multilayer interconnection, it is necessary to repeat the process which forms a 
flattening interlayer insulation film on the level difference formed with lower layer wiring, or a crevice, secures a flat 
front face and forms the upper wiring on this. For this reason, the formation approach of an interlayer insulation fihn 
excellent in surface smoothness and membraneous quality is one of the key processes of a highly-integrated 
semiconductor device. 

[0004] The formation approach of various kinds of flattening interiayer insulation films is developed from before, for 
example, the total theory of these formation approach is carried by the 81 -page month-long semiconductor worid' 
magazine (press journal company **) November, 1989 issue. Among these, organic silane gas, such as TEOS 
(Tetraethyl orthosilicate or Tetraethoxy silane), and 02 Or 03 The insulator layer of the silicon oxide system by the 
CVD method made into material gas attracts attention as the so-called self flow process that a substrate level 
difference can be absorbed and a good step hippo ridge can be obtained at the time of membrane formation. 
Especially, according to plasma CVD, since reaction temperatiire can be lowered to about 400 degrees C, the use as 
an interiayer insulation film on aluminum system metal wiring is also becoming possible. 

[0005] As further amelioration process of the step hippo ridge of the plasma-CVD interiayer insulation fihn which 
makes this TEOS material gas, the method of using gaseous H2 O (steam) as an oxidizer is proposed by the collection 
p632 of the 38th applied-physics relation union lechire meeting (1991 spring annual conventions) lectiire drafts, 
lecture number 29 p-V -8, and 29 p-V -9. this ~ H2 O and TEOS ~ the inside of a gaseous phase -- a middle polymer 
~ building -- this - the wiring material of a substi-ate. Si subsfrate, and Si02 etc. - the front face of an insulator layer 
- preferential ~ adsorbing - this adsorption side - fiirther ~ a condensation polymerization reaction ~ starting ~ 
Si02 By using the surface reaction formed and its repeat, a substi-ate front face is undependable and improvement in a 
step hippo ridge is aimed at. 

[0006] On the other hand, the fall of the parasitic capacitance by reduction of the specific inductive capacity of " 
semantics to the interiayer insulation film which prevents delay of signal propagation within a semiconductor device 
is also an important problem. Si02 which is a general insulating material altiiough polyimide, Oxygenation SiBN, etc. 
are conventionally examined as a low dielectiic constant ingredient SiOx Fy (it is described as Following SiOF) 
which added F atti-acts attention also from a viewpoint of the continuity of a membrane formation process. They are 
TEOS/02 / CF4 as an example. The plasma-CVD approach by system material gas is 1993. Dry ProcessSymposium 
It is carried by the collection 163-page lectiire number V-2 of drafts. According to this approach, it is CVD-Si02. By 
making an insulator layer contain about [ 6at% ] F, it is supposed that specific inductive capacity can be reduced from 
about 4.1 to about 3.2. 
[0007] 



[Problem(s) tabe Solved by the Invention] However, the insulator layer by the formation approach mentioned above 
is not satisfied with all fields of many properties required of interlayer insulation films, such as membraneous quality 
and a step hippo ridge. For example, H2 O has the weak oxidation and many hydroxyl groups and organic 
components remain in the formed interlayer insulation fihn or a middle polymer. For this reason, the problem of 
contraction of the film resulting fi-om the gas desorption out of an interlayer insulation fihn or this, generating of a 
crack, a pressure-proof fall, and after corrosion generating at the time of using aluminum system metal wiring further 
etc. remains. 

[0008] Moreover, consideration is not paid to the step hippo ridge according [ SiOF mentioned above ] to structure 
control of an intermediate product, a gap philharmonic property, and a pan about reduction of residual carbon etc. 
[0009] By the way, the applicant for this patent proposed the approach of raising the reaction rate of dehydration 
condensation by leaps and bounds by adding basic gas as a reaction catalyst in material gas in the Japanese-Patent- 
Application-No. No. 022197 [ five to ] specification for which it applied previously. Residual carbon was reduced, the 
resultant with the large molecular weight excellent in the self flow configuration was acquired, and this process 
enabled it to improve the step hippo ridge of an interlayer insulation film, while decreasing the hydroxyl group in the 
fihn. 

[0010] the technical problem of this invention is offering the manufacture approach of a semiconductor device of 
having a silicon oxide system insulator layer with the flat side which had improved the technique further since each 
above-mentioned **, and the residual hydroxyl group and the organic substance in the film were reduced by 
optimizing plasma-CVD conditions, and was moreover excellent in the self flow property. 
[001 1] When there are not gas desorption after membrane formation, contraction of tihe film accompanying this, 
generating of a crack, and a pressure-proof fall and aluminum system metal wiring is used further, even if other 
technical problems of this invention occxir, they are offering the manufacture approach of a semiconductor device of 
having the silicon oxide system insulator layer excellent in dependability without fear of after corrosion generating. 
[0012] Technical problem that this invention is still more nearly another is reducing the specific inductive capacity of 
an interlayer insulation film, and offering the manufacture approach of a high-speed semiconductor device with a 
small capacity between wiring. Technical problems other than the above of this invention are clarified by explanation 
of this application specification and an accompanying drawing. 
[0013] 

[Means for Solving the Problem] It proposes in order to solve the above-mentioned technical problem, and the 
material gas which makes a subject organic silane system gas, a steam, O system gas, and F system gas is used, and 
the manufacture approach of the semiconductor device of this invention is 1x101 l-/cm3. It is Ixl014-/cm3 above. By 
the plasma-CVD method using the plasma-CVD equipment which has the plasma generation source which may 
generate the plasma consistency of the following, a silicon oxide system insulator layer is formed on a processed 
substrate. 

[0014] 1x101 l-/cm3 It is Ixl014-/cm3 above. As plasma-CVD equipment which has the plasma generation source 
which may generate the plasma consistency of the following, a helicon wave plasma (Helicon Wave Plasma) CVD 
system, an ICP (Inductively Coupled Plasma) CVD system, a TCP (Transformer Coupled Plasma) CVD system, ECR 
(Electron Cyclotron Resonance) plasma-CVD equipment, etc. can be illustrated. Although the technical explanation 
about each [ these ] high density plasma equipment is omitted since it is explained by each technical report etc. in full 
detail, it is carried by the 59-page month-long semiconductor world magazine (press journal company **) October, 
1992 issue as a total theory. 

[0015] When the above-mentioned plasma-CVD equipment performs plasma CVD, organic silane system gas and a 
steam are supplied with a gas supply ring etc. near the processed substrate, and, as for O system gas and F system gas, 
it is desirable to supply the plasma generating Gennai section. 

[0016] It is desirable to add basic gas further to material gas. In this case, as for basic gas, it is desirable to supply 
with a gas supply ring etc. near the processed substrate with organic silane system gas and a steam. . . 
[0017] 

[Function] The point of this invention uses the material gas which makes a subject organic silane system gas, a steam, 
O system gas, and F system gas, such as TEOS, and is Ixl011-/cm3. It is Ixl014-/cm3 above. It is in the point which 
forms a silicon oxide system insulator layer on a processed substrate by the plasma-CVD method using the plasma- 
CVD equipment which has the high density plasma generation source which may generate the plasma consistency of 
the following. 

[001 8] (RO)3-Si-(RO which the process by the TE0S/H2 O system carries out the vapor phase polymerization of 
TEOS, i.e., the (RO) 4-Si, beforehand, and is a dimer as stated previously -) - three The surface migration and 
surface reaction on a substrate are controlled by forming the high order polymer in the trimer pan, and supplying the 
processed substrate which had these middle polymer heated. In addition, in an alkoxy group and TEOS, RO- shall 



show an ethoxy radical. Thus, the vapor phase polymerization of the TEOS is carried out, the structure of an 
intermediate product is controlled, and it is C02 about alkyl group R- and alkoxy group RO- of the one section. By 
carrying out oxidation removal in the form of H2 O, it is n (-Si-O-Si-). A siloxane network is formed more smoothly. 
[0019] However, oxidizing power is weak and, as for H2 O, the hydroxyl group in the fihn and survival of H2 O are 
regarded as questionable. By adding F system gas, this invention uses the reaction which draws out these - OH radical 
or H2 O to H in the form of HF. In addition, O system gas is added separately and the oxidizing power of a steam is 
compensated. Furthermore, by using a high density plasma generation source, dissociation of material gas is 
promoted and - OH radical and the H drawing effectiveness from H2 O are put into practice. In addition, the 
mechanism of the reduction in the dielectric constant of the silicon oxide system insulator layer by Si-F bonding by F 
system gas addition itself is not different from the former. 

[0020] Although this invention makes the operation raised above fundamental technical thought, the approach of 
adding basic gas further in material gas is proposed for much more improvement in membraneous. This is a cure to 
the concem which dissociation of organic silane system gas becomes excessive by the high density plasma generation 
source, and the residual carbon in the film increases. Namely, NHS The basic gas made into the start is N* which 
carries out dissociation generation into the plasma while acting in catalyst and raising an organic silane system 
dehydration-of-gas condensation reaction rate. The residual carbon in the film is sharply reduced according to the 
drawing effectiveness of the carbon to twist. 

[0021] Synthesis of each operation described above enables it to form the SiOF system insulator layer with few 
contents of the residual hydroxyl group in the film, or H2 O and carbon which was moreover excellent in a step hippo 
ridge or the gap philharmonic engine performance. 

[0022] By the way, the parallel monotonous mold plasma-CVD equipment generally conventionally adopted as 
plasma-CVD equipment is 1x109 / cm3 as a plasma consistency. Even if it is magnetron mold equipment which uses 
a base and a field together, it is Ixl010-/cm3. It is the plasma consistency of order and is inadequate in respect of a 
plasma consistency or the dissociation effectiveness of material gas. However, if the material gas which added basic 
gas to organic silane system gas / steam / O system gas / F system gas, or this is used based on the meaning of this 
invention, it is possible to obtain the membraneous quality superior to the silicon oxide system insulator layer by the 
conventional gas system. 

[0023] On the other hand about the upper limit of a plasma consistency, there are feed gas pressure force and close 
relation, and it sets to the 10-1 Pa base gas pressure which is the main working pressure of the plasma-CVD 
equipment which has the high density plasma generation source adopted by this invention, and is Ixl014-/cm3. A 
plasma consistency is a value ahnost near fiill dissociation. 
[0024] 

[Example] Hereafter, it explains, referring to a drawing per concrete example of this invention. 
[0025] With reference to the outline sectional view shown in drawing 1 , it explains about the example of 1 
configuration of the helicon wave plasma-CVD equipment used by this example at the beginning of example 1 . 
[0026] A helicon wave plasma generation source consists of the helicon wave antenna 4 which goes around the bell 
jar 3 which consists of a quartz or an alumina, a helicon wave plasma power source 5, a matching network 6, and 
solenoid coil assembly 7 grade. Among these, the solenoid coil assembly 7 consists of an inner circumference coil 
contributed to propagation of a helicon wave, and a periphery coil contributed to transportation of the generated 
plasma. Each of the substrate stage 2 which laid the processed substrate 1 in the CVD chamber 1 1, the 2nd about one 
processed substrate gas shower ring 10, and the 1st gas shower ring 9 directly under a plasma generation source is 
arranged for a shaft to a bell jar 3. Two or more nozzles which carry out raw gas jet towards the inside of a bell jar 3 
are carrying out opening of this 1st gas shower ring 9. In addition, when arranging matching NETTOWWAKU 6 in 
the side face of a bell jar 3, a nozzle may be prepared in bell jar 3 crowning, and the 1st gas may be supplied fi"om 
here. The substrate stage 2 may have the temperature control means, the substrate bias impression means, etc. 8 is a 
multipole magnet which controls the emission field in the etching chamber 1 1. According to tWs equipment, it is 
1013-/cm3 by the structure property of the helicon wave antenna 4. The plasma CVD using the hi^ density plasma 
of order is possible. In addition, in this drawing, equipment details, such as a vacuum pump, a gate valve, and a 
conveyance system, omit illustration. 

[0027] The above-mentioned plasma-CVD equipment is used for this example, and it is TE0S/H2 0/02/C2F6. It is 
the example which used as material gas and formed the interlayer insulation film on aluminum system metal wiring, 
and this is explained with reference to drawing 3 (a) - (c). 

[0028] Both the barrier [ an adhesion layer-cum-] metal layer 21 which consists of Ti/TiN etc., and aluminum system 
metal wiring layer 22 by aluminiim-l%Si etc. are formed by sputtering etc. on the interlayer insulation film 20 on 
semi-conductor substrates, such as Si which is not illustrated probably. The connection hole which attends the 
impurity diffused layer formed in semi-conductor substrates, such as Si, and which is not illustrated may be formed in 



the interlayer insulation film 20. in addition, the thickness of the barrier [ an adhesion layer-cum-] metal layer 21 ~ Ti 
layer is [ 30nm and the TiN layer of the thickness of a total of 70nm and aluminxim system metal wiring layer 22 ] 
SOOrnn as an example in 40nm as an example. This condition is drawing 3 (a). 

[0029] Next, a resist mask is formed with a chemistry magnification mold resist and excimer laser lithography, and 
they are BC13 / C12. By CI system gas, such as mixed gas, patterning of aluminum system metal wiring layer 22 and 
the barrier [ an adhesion layer-cum-] metal layer 21 is carried out. Both pattern width of face and tooth-space width of 
face are 0.35 micrometers as an example. In addition, if the acid-resisting layer which consists of SiON etc. is formed 
on aluminum system metal wiring layer 22, the precision of Uthography will improve. This condition is drawing 3 (b). 

[0030] It lays in the substrate stage 2 of the helicon wave plasma-CVD equipment which shows the processed 
substrate 1 of the condition of drawing 3 (b) to drawing 1 , and the SiOF system interlayer insulation film 23 is 
formed according to the following conditions as an example. The condition after formation is drawing 3 (c). 
It is TEOS fi'om the 2nd gas shower ring 10. 20 sccmH2 O (steam) 50 It is C two F6 fi-om the gas shower ring 9 of 
sccmlst. 20 sccm02 50 seem gas pressure 0.13 Pa helicon wave plasma power-source power 2500 W (13.56MHz) 
[0031] C two F6 first suppHed fi-om the 1st gas shower ring 9 by discharge in a helicon wave plasma generation 
source in the above-mentioned plasma-CVD process 02 The high density plasma which dissociates and contains a lot 
of active species of O and F forms. This high density plasma is conveyed to the CVD chamber 1 1 in accordance with 
the field which the periphery coil of the solenoid coil assembly 7 forms. On the other hand, TEOS/H2 O supplied 
fi"om the 2nd gas shower ring 10 generates a middle polymer effectively in a gaseous phase by the high density 
plasma, and this middle polymer is deposited on a processed substrate with my great **. While a part of active 
species of F in the plasma is incorporated in the deposition film at this time, - OH radical in the deposition film or H2 
O to H is drawn out in the form of HF, and a SiOF insulator layer is formed, improving membraneous quality. 
According to this example, it is C two F6. According to the H2 O addition effectiveness and the synergistic effect of 
the high density plasma by the helicon wave plasma generation source, the interlayer insulation film of a low 
dielectric constant excellent in self flow nature with few hydroxyl groups and organic components can be formed. 
[0032] Example 2 this example is an example which formed the silicon oxide system insulator layer using the plasma- 
CVD equipment of the hybrid mold which has a helicon wave plasma generation source and an ICP 
(InductivelyCoupled Plasma) generation source, and is explained with reference to the outiine sectional view shown 
about the example of 1 configuration of this plasma-CVD equipment at drawing 2 for beginning. 
[0033] Since this equipment is the same configuration as fimdamentally as the helicon wave plasma-CVD equipment 
used in the example 1 , it shall be limited to explanation of only the description part and shall give the same reference 
number as drawing 1 to the part of the same fiinction. The description part of this equipment shown in drawing 2 is in 
the point which constituted the side attachment wall of the CVD chamber 1 1 upper part fi-om a cyUnder 12 which 
consists of dielectric materials, such as a quartz, and wound this periphery with the large-sized multitum antenna 13. 
14 is an ICP power source which supplies power to the multitum antenna 13. A bell jar 3 and a cylinder 12 are 
constituted for a shaft to both the medial axes of the processed substrate 1 . Therefore, while the field which the 
multitum antenna 13 generates pulls out efficientiy the helicon wave plasma emitted fi'om a bell jar 3, this is shut up, 
the reaction of cylinder 12 and CVD chamber 1 1 wall and active species is controlled, and it is two to 5xl013-/cm3 to 
a processed substrate. It is possible to give uniform plasma CVD by the high density plasma. 

[0034] The above-mentioned plasma-CVD equipment is used in this example, and they are TEOS/H2 0/NH3 I Oil C 
two F6. It is the example which used as material gas and formed the interlayer insulation film on aluminum system 
metal wiring, and, similarly this is explained with reference to drawin g 3 (a) - (c). 

[0035] Since the processed substrate shown in drawing 3 (a) and drawing 3 (b) is the same as an example 1, 
explanation is omitted. It sets on the substrate stage 2 of the plasma-CVD equipment which shows this processed 
substrate 1 to drawing 2 , and the SiOF system interlayer insulation film 23 is formed according to the following 
conditions as an example. The condition after formation is drawing 3 (c). ^ _ , _ ^ 

From the 2nd gas shower ring 10, TEOS 20 sccmH2 O (steam) 50 sccmNH3 20 From the gas shower ring 9 of 
sccmlst, C two F6 20 sccm02 50 seem gas pressure 0.13 Pa helicon wave plasma power-source power 2500W 
(13.56MHz) 

ICP power-source power 900 W (2MHz) 

[0036] C two F6 first supplied fi*om the 1st gas shower ring 9 by discharge in a helicon wave plasma generation 
source in the above-mentioned plasma-CVD process 02 The high density plasma which dissociates and contains a lot 
of active species of O and F is formed. The field which the field and the multitum antenna 13 which the periphery coil 
of the solenoid coil assembly 7 forms generate conveys this high density plasma to the CVD chamber 1 1 . On the 
other hand, TE0S/H2 O supplied fi"om the 2nd gas shower ring 10 generates a middle polymer effectively in a 
gaseous phase by the high density plasma, and this middle polymer is deposited on a processed substrate with my 



great **. While a part *of active species of F in the plasma is incorporated in the deposition film at this time, the 
reaction which draws out - OH radical in the deposition fihn or H2 O to H in the form of HF is promoted. On the 
other hand, it is NH3. N* which carries out dissociation generation into the plasma while raising the dehydration 
condensation reaction rate of TEOS It participates in the abstraction reaction of the carbon to twist, and a SiOF 
insulator layer is formed, improving membraneous quality. According to this example, it is C2F6, H2 O, and NHS. 
According to the addition effectiveness and the synergistic effect of the high density plasma by the helicon wave 
plasma / ICP hybrid mold plasma generation source, the interlayer insulation film of a low dielectric constant 
excellent in a hydroxyl group, residual carbon, and self flow nature with few organic components can be formed. 
[0037] As mentioned above, although this invention was explained with the example of two examples, this invention 
is not limited to these examples at all. 

[0038] It is Tetramethyl although TEOS was illustrated as organic silane system gas. orthosilicate (TMOS), 
Diacetoxy ditertialybutoxy silane (DADBS), Tetraethyl silane (TES), Tetramethyl Other organic silane system gas, 
such as silane (TMS), can be used suitably, moreover, these organic silane system gas ~ SiH4 and Si two H6 etc. — 
the silane gas of an inorganic system may be added. 

[0039] Moreover, PH3, B-2 H6, and AsH3 It is also possible to add impurity source gas, such as Trimethlphosphate 
(TMP) and Ttimethylborate (TMB), and to form silicate glass, such as PSG, BSC, BPSG, and AsSG. 
[0040] as basic gas - NH3 although illustrated -- Hydrazine (N two H2), the derivative and CH3 NH2, C2 H5 NH3, 
and NH2 2 (CH2) NH2 etc. ~ it is also possible to use alkylamine. 

[0041] as F system gas ~ C two F6 although used ~ CF4, C three F8, and SiF4 NF3 etc. ~ the gas which can generate 
the active species of F can be used into the plasma. 

[0042] in addition ~ as dilution gas - rare gas, such as helium and Ar, and N02 of fiirther others 03 etc. ~ an 
oxidizer may be mixed and used. 

[0043] Although the helicon wave plasma and the helicon wave plasma / ICP hybrid system was illustrated as a high 
density plasma generation source, otherwise, they are 1x101 l-/cm3, such as TCP and ECR plasma. It is Ixl014-/cm3 
above. The plasma generation source which may generate the plasma consistency of the following may be used for 
arbitration. 

[0044] Although the above-mentioned example was illustrated about the case where the interlayer insulation film on 
aluminum system metal wiring is formed, it cannot be overemphasized that it can apply when using other wiring 
material layers, such as poHsh recon, and silicide, a refractory metal, or when embedding evenly [ there is still no 
generating of trench isolation of a void, and ] when using as last passivation film, either. 
[0045] 

[Effect of the Invention] According to this invention, the following effectiveness is acquired using the material gas 
which makes a subject organic silane system gas, H2 O, O system gas, and F system gas by forming a silicon oxide 
system insulator layer by the high density plasma-CVD method so that clearly fi"om the above explanation. 
[0046] That is, if there are little residual hydroxyl group in the film, and H2 O and the organic substance, they can 
form the silicon oxide system insulator layer excellent in the self flow property and add basic gas fiarther again as 
compared with the conventional CVD method, reduction of the residual carbon in the film will be attained. The 
silicon oxide system insulator layer formed is SiOF low dielectric constant film including Si-F association. 
[0047] the high-speed device with which the capacity between wiring was reduced according to such effectiveness 
while it was possible to have embedded without generating of a void even in a detailed level difference crevice 0.5 
micrometers or less — dependability ~ it became possible to manufacture highly. Since the formed silicon oxide 
system insulator layer has neither film contraction nor generating of a crack, also when aluminum system metal 
wiring is used, there is no fear of generating of an after corrosion or migration. 

[0048] The effectiveness that become possible to raise the dependability of the flattening interlayer insulation film of 
the semiconductor device which has a high rank difference by multiple use of a multilayer interconnection etc. 
according to the above effectiveness, and this invention does so in the manufacture process of a high performance 
semiconductor device based on a detailed design rule is very large. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The material gas which makes a subject organic silane system gas, a steam, O system gas, and F system gas 
is used, and it is 1x101 l-/cm3. It is Ixl014-/cm3 above. The manufacture approach of a semiconductor device 
characterized by having the process which forms a silicon oxide system insulator layer on a processed substrate by the 
plasma-CVD method using the plasma-CVD equipment which has the plasma generation source which may generate 
the plasma consistency of the following. 

[Claim 2] It is the manufacture approach of a semiconductor device according to claim 1 which supplies organic 
silane system gas and a steam near the processed substrate, and is characterized by supplying O system gas and F 
system gas to the plasma generating Gennai section. 

[Claim 3] The manufacture approach of a semiconductor device according to claim 1 characterized by adding basic 
gas further to material gas. 

[Claim 4] It is the manufacture approach of a semiconductor device according to claim 3 which supplies organic 
silane system gas, a steam, and basic gas near the processed substrate, and is characterized by supplying O system gas 
and F system gas to the plasma generating Gennai section. 

[Claim 5] Basic gas is NH3, N two H4, and N two H4. The manufacture approach of a semiconductor device 
according to claim 3 characterized by being at least one sort chosen from die group which consists of a derivative and 
alkylamine. 
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